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102OT3'0080542 #^ <H*>: 2004/2/5 

*H y o V ^ ^ 3. f^ji*} ^ ^\}IA}^7}9] 

n7fl (n^r ^)<^ ^-^-§- ^"71 -I^^^H *>M-^ ^8 3* 7}&%£L3. 

>y^sr>Jl M-^^l ^"71 7l^o.S ^€ J^l^ zfS.^ s^a^ MHjJ^Kr 

71 7^3. £<H*lfe ^"71 ^lA>-g-^>^ S^Rr ^ll^>-§-^>Eflol^ 

$}°}&\vi\}o}^is}±; ^^Tfl; ^ ^12A>*^>S1 m7 fl(m 

-£r 3^)3 ^"71 ^^^H ^>q-^ S-^^^- 7l^^o.S 4i^> 

JL M-Oi^l m^^S-^. A o > 7 ] 7 ]&%0.g. ^3 3^ Z]-£n>s 71§>*V^ 

£ 2 
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102TO0080542 #3 2004/2/5 

^lxr vl^! u o Vi h ^ ^3. ^*]{Method for fingerprint identification and apparatus 
thereof} 

£ 3(a)Tr °i^SL^t] <^1» Ji<^^r «£o]cf. 

£ 3(b)^ mi ^HJ3^ o'l -§-*}• ^ £ 3(a)^ ^^l-§- 7}*}*m o.S. ^^-tr iL^ 

£ 3(c)tt mi^ m 2 ^333 ^it ¥ t^S 51 3(a)^ J^g^l- 

£ 3(d)^ mi4 m 2 ^-^]^^ ^iL# ^ #3 ^^S. £ 3(a)£| ^ ^-fi: 

3(e)^ mi, m 2 , m 3 , m 4 , m 5 ^-^^^ ^J±l- £ 3(a)^ ^H)^lr-& 7l o.^. 

5L 3(f)^ ^^^^-Ei ^#^1 ^8 3^1 oflg. £^o]cf. 

£ 3(g)^ ni ^83^ ^iL« ol-g-^o^ 5: 3( e ) ^ jl^i^o. 7 is}4)-^ o_ s t^*v ^o] 
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1020^30080542 #^ <Qx}: 2004/2/5 

S. 3(h)fe ni, n 2> n 3> n 4 , n 5 ^8 3^ ^iL# ol-g-sH £ 3(f)^ ^-33** 7]*}^x\ ±3. 

£ 4^ Hflol^oll ^ Eflo]M.ji|. 71 § Eflol^-S. A}-g-7> r Eflo]M. 

£ 5(a)^r W ^8 3^1 ^iLofl cflt!- °^>5|-^1 ^1* iL^ir S^ojcf . 

£ 5(b) ^ ^ ^8 3^ H o v ^ ^Ji°fl 31 ^ afl€>iL^^ J£^o]cf . 

£ 6(a)fe £^ ^HJ3^ <H*1 cfl*}- *l-g-^> ofl^. Jioj^ £^o]4. 

£ 6(b)Tr flA] ^SLofl cfl^ ^-g-^V ^^S] aj-g- ofl^ i^^fe £^o]cf. 

£ 7(a)^ £ ^-^^1 2R> «iJ iLc^^^ i^ojcf. 

£ 7(b)Tr *H PCI 7} ^2) ^3E* J&^^Mr ^^14. ( 

mi : <a^]^ 

m 2 (l) : mi °l-8-*>^ ^€ 7]£> sgigofl tfl§}cr| m2 m^l ^ ) 

PCI : Peripheral Component Interconnect 
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102TO0080542 j #^ ^7}: 2004/2/5 

^(geometric hashing) ^ ^ 1*1 B] (paral lei processing)!- °l-g-£}<^ tfl-g-^ c-fl o] wfl ^ 
a>^-^>1- ^o.^ <>l^*Kr ^ ^ ^ ^tr ^ojcf. 

<25> 7}~g- o]^i Al^Efl( Automated Fingerprint Identification System) -& ^>-§-^>7> ^x)f>\?\ 

M" °J"7l^ * a-olo] oj^o) olAls]^ ^o. nfl°.ofl ( 

JiM- «o v ^* iL^l-Tl^- ^ 91^ ^Ai, #^^1 ^ n^v 

<26> ^Sflo] 7>^- ol^l Al^efls-o. cflw.y o} - ^ ol^^o^ - ^ 

# -r^W. ^i, r-HolE^lol^oil cf^o] A]~g-7> *l-g~g- ^<5>^ -s.^o r; ji^o} 

107 r *l ^f-*H ^ ^cj-ofl ^* tr^. ^71 SH^* 

# ^tr *l-£-<>l £1^^- nfl Aj- 7l o}^ ^S}o} ^ 

^ ^SRrdl ¥ «lSLcfl# ^^-ofl^ 7}^9\ «-7flS <y^<*| *l-g- ^^HH 4*}- 



37-7 



1020TO0080542 %^ Qt.}: 2004/2/5 

<27> ol<2}- ^o], o]Al yj-tf ^ ZL Al^ofl ^ ^_g.o. 1996ld a 

real-time matching system for large fingerprint databases^-, c l^"^-^l ^^-^is 5,572,597 
-5-5. Fingerprint Classification system^ °l^-^-*l -f^-'tls 5,825,907^.5. ^^-^ 

Neural Network system for Classifing Fingerprints 7flA]£]<>| ^c}-, 

<28> 7flA]s^ ^d s j7l^^- ^^^V^, a real-time matching system for large fingerprint databases 

¥ *}£-°l SS.^ a) ^AV^ Hj-^ ^ -IH^-i: ^^>7lofl ^ x^o] 

^Kr y o v ^^-5- Jl^. H^i#(Hough Transform)^ °l-g-?>4. 
< 29 > ^ Dfl^ ^Hl ^^1^- «o V %^ M-e}^^ ^€ 3*H& ^*fl ¥i 7 4 4 

3 3 ^ fl.^lsq- ^ ^ *ll#*Hr Y^H^JL, <=>)z\^ *&^SL£. S.€- 

^-33 <2^>°1 #\+ ^, 3^ g±t tij-g- zl *lsl 3M- ¥ *l£-£l ^^l^f 

^ °H1 21*11 ^ *1^# i^«fl ^ 3H^r. ne^M-, o]<4 ^ « 0 v^ 

<30> cf^-o.^, nl^-^-s] -§^-»1Jl 5,572,597-4 d]^--^ f-^-^Sl 5,825,907 <*\}*\Q 

& 91^ A]^Eflo]]Ai nfl-g-^ ^ Dj] o] B] *]}o)^ ^\^^}7] $\f>}o$ cfl o] o) ^ 6\] 

*l-g"§: nfl *l-g-<q ^ El] oil 4^1- ^^(group)^-S. ^c>| -f-^-^ji, o]Al^- 
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1020030080542 #^ 2004/2/5 

9] $v±6\] tii\^uy c]Al^ -^Vcf. ZL&|U|-, ^Efloll 4^. «-=- 7 > ^^^^ ^^ofl 

<31> Aj- 7 ) ^ ^1°. o]Al Al^EflS-^- cfl^£ -f-^- cflol^Hflol^ofl Aj~g-7>}-S] ^7}. ^ 

&nf. EEth fl*H ^H)^ ^iL» ^1 cflol 

Eitiflol^ofl 7^ ^-o. S ^ ^ ^tJ-o] AJ-^] ^^TflS)^ -g-*l]^°l oil}. 
<32> £ igHgo) ol^.jl7> S}^ 71 #^ 4^1^ Aj-g^ o^Rr H o V ^ ^ H °\] 

^^i, J±cf 7.Hl^>7ll^ ^K 1 ^ 7l*V*v^ ^(geometric hashing) ^ ^-3} 3 

^ ^^>2|-» ol^-^c^ o^M^ ^ zl A^jo]] ^ ^ o] cf . 

<33> A^jo} 7] -^ 4^)1- o|=7l ^ofl ^o]Al -^.^^ ^ 

^ll^>-g-^ *1£-<^ 0 MH n7fl(n^ A oM ^S^^H ^uj- 

# 3^1^ «£^Hr 7]*>*V^ ^sj.-. 7 ] M ^O^i^ # 7 ) ^ 1A >^-7>^ ^-g-^^ iW 

si *l-g-^MH m7H(m^r ^)o] Jf-^^ ^#*H a o v 71 $^6\) x\ 43.33 
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1020^30080542 W^ 2004/2/5 

<34> #7}^ 7] ^^ ol^ 7 ) £ SR> *l§-<^ ^*>31^> ^ 

^U^iL^t^; <?1^^-Ji^> ^V-g-*}^ 0 ^^^> n7fl£| ^#*V ^ 

-g-^ ^c^s. ^SRr 3E#*>fe ^-g- tft]-.. 

<35> Ol^, ^Jf*|- 5L^* -g- W>^*> Qj ^ ofl^ ^) ^tg^trJIL 

tf. £*| -g- 7 fljl# ^^^nf. ^<H# ^*H1 ^7fl^l nflu> 

l=f « ol^M- 3.7)7} ^S\o] ^V)JR7\ ^7}^}^-. 

4^1, HHEiHlH^ofl z^-Zl-^ ^xj-g-^ 0]Alsl-JlX> 7>>o]o) o^c f ^ 

^*R=- ^lR 1 (matching)^ ^STfl-I- ^^(alignment)^:^^ 
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1020TO0080542 ^^ 2004/2/5 

°\ ^Hflofl 4^ ^^o] c}]-g-^^ Aj-g-^Hl cfl*V <^H ^(enrollment) ^ 

(identification)^-!: ^1^- ^^tb^r. 
<37> £ 1(a) £ i(b)^ ^ofl °H <H ^-^ltS. ^Bj-vU 

^#£01^, £ 7(a)^ £ ^°\) ^tr ^ °J^1 oj ^aH*! t-^-£o]c|-. ^ 

°J^1 w o v ^^r £ Ka)sl ^4^4 £ l(b)S] o]^4^ o_^l M-if^ ^lcf. a. wv^ofl 
°l-§-tr *l£- °J^1 ^ H 31 ^^l ^^>£^- fVtq-. 

<38> £ l( a )S] ^JL^cq 7flAS ^rg^, ^i^^^( 74 o)^ ^ SL^f>\±r 

*1 -£--§: ^ SJ^ll- *1-S- 110#31 ^"71 ^^A-i *| 

^ *<m°J #3(801)34 £-7l*K802)£] 3*1, #^-(type)» ^#(200^)^. 

<*|7H #^<a^l ofq^ £-7l^°lxl» ^*Kr ?A°}^, #^(ending)ol^ 

-S-^(ridge)^ *&o] fi|^ ^ ^-7l^(bifurcaion)ol^ 7}^ -g-^o] - 

^^(1303-Tfl)^, ^71 ^£ A>-g-^> Eflol^ Din] s$s§S)o] ol^ ^ o] tifl o] ^(730)<>ll ^ 
7> *HV*lCr(i40#7l]). 

<39> JE l(b)» oi^ji^o] 7fl At 41^*1-^, ^l2^^#^-(750)^ 3*1 jl^*} 

°J A oHH *l£-o] ^#trcf(1203:3l). zl ^ #7l ^i^-i- oj-g-s r c*| A]~g-7} 

Eflol^ ^^*lcf( 1303711). ^^(710)^ #7l ^o>€ Eflol^-j4 c-llol&l ufl 01^(730)^ ^^V 
€ ^ ^oj^g. ylm^ai -B-a>*}. #^*Rr ^ ^*5( 1503711 )*V ^f, 

^£^11 4^ -g-s- Ellol^-oi Jp,^ mo. ^Aj ^(1603711). 
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1020fl30080542 #^ H*}: 2004/2/5 

<40> 0)4 av 7 | ^.g.^ ^-Hj-^JI o]^*Hr 3" 3711^5. tlrcf. av 7 ] jl 

°lJL f Jf-33°1 igt}^ ^ $ff-^r #^4- ^"71^^- M-E}^uf. 

<41> AJ-7) A ]-g- 7 > Elicit ^^^7fl(130^7ll)l- £ 21- %V^t£a-| ^Ml^Tfl 4^*1-4 • ^7} ^ ^ 

^#3t11( 120331 ^^Sr ol-g-^oi Afls.0. 7]§ ^^^(220^:31), # 

^^=K 2303 Til). ^-71 ^-^^^ 7l$ 3Tjig Eflol^-o. -^^(240^:711)^, 

#71 7l§ Eflol^--g- nlel ^$]^ A>-g-7l- ^olM-ofl 7^^(2503:711). 

4^1^ A oM -If-^ ^#3:31 ( 1203:711 2-^ ^^-i- ^<L3. 71$ 2j3-8: 
nv}*} 34W(2103:7ll). 

<42> ^-71 Afl S ^ 7 1$ ^ Aj^ 3:31(220 3711)^ #7l ^#3:31 ( 120331 s.^ 

3* f^H ^VM-^l If-^ ^ji3# ^l-g-^TlM-, 1- ol^cq s^T^ ol^-^ AflJL£ 

71$ #3 «- ^ 

<43> #7} Afl ^o. ^ ^ 331 (2203:31 )<HH 7fl 3 ^HJ3 ^iL» °l-§-*Rr w o V ^* S. 

3(a) ^ £3(b)l- 4M1*>31 4i^^>3 4^-4- £ 3(aHl ^3" #7l s- 

3 3 ^# 331U20331HH ^#5} ^"^^1-olel-Jl 7}^^. -fA^ JB.;^ ^ofl tfl^ 7 1^ 
*J3^ ^3! 3 31*1 71- 71$ 3j3£] ^3°1 5} ^ ^K 1 ^ mi^l Sl-^-i «J-^ol 

-%MM 0^1 €cf(22037ll). IK 1 3 mi* *H£]^ i-M*l 31*1 2}- ^ ^JiUr 

m^l A^Ajsi ig^^ ^o.^, ^^Al^l ^-^1^ m2(1) , m3(1)) m4(1)) m 
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102TO0080542 #^ ^*}: 2004/2/5 

5(1) 4 =M ^4(230^711). £ 3(b)fe £ 3(a)5L^-Ei mi ^33* 7l^o.S.*H ^fl 

3--gr 7l$ ^^-i: * 4*1*1 mi^l tfltb 7l$ ^ ^HlrC 

£ 4°1 411)-§- ^H4. ^*HS, £ 3(bH ^€ m 2 (i), 013(1), 114(1), 

m 5( i) Si ^Ji7> 4-§-4 Efloi^. (£ 4 <q 4io)ofl ^3 7-1^4(250^:711). 

<44> av 7] sg^ E flol^- ^ (240^7(1)41*1, 71$ jgig Eflol^-( S 40] 4U tfl xl 415) oj) 

^-sl^ ^^.^m ^^s] 3*1 JgJi ^ o>qel- ^^si w o V%> ZL^ZL 

<45> A o V 7 ) ^ ^ -^1^ mi ofl cflSflA-l o>q^ Ufl^^ m2) m3> m4> m5 ofl cflsflA^ 

£ ^ H o Vt ^^ ^*8*H (210^-711) £ 3(e)4 ^ 71" ^^^1 cfltb 71$ Eflol^- 

# ^ * ^Sl ^-S. A>^H1 cfl^. A}-^ Efl ol ^^tt4(£ 4S] 410). 

<46> A o V 7 ] *V t^o] AV-g-^Hl 3m ^-g-7f Eflol^-(£ 4 ^ 410 )O. C-HojEimlol^ 

(730 HI ^7} 7-1 ^>tl-4( 140^-711). 
<47> £ 4^ 44S} Jf.^ ^^-i: ol-g-tt 4-§-4 ^4^31 ^sL*) DllolE^lol^yl- 

tfl^l 401 n )°l t^s^ #3HH, ^7>7> n +l wi^S. ^-^KRr ^V-g-71-el-^, 4104 

4-§-4 Efloi^-^ 7 H^^ n +i*i*il ^ Efloi^-ofl ^ 7 > 7U>€4. 

<48> AV7l<4 £°1 1"^1 2.^ ^HJ^ Efl^ 71$ Bflol^ ^^C_^ 4V7I Jj-^ A # 

^-7)1(120^7)1 if-^-i-ofl c^j-o} s]^ *j ^oHl 7 >^*V 7l^>Sj-^oi ^ 

Si-* -ILS14534. 44*i, ^4^1*1 4^4 71 -§--!=- dlolE^lol^ ^-o) ^_g.c>, 

^3*Hr <y44^Hl*1 il^4^ <?I4 ^ $Z4. 
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102(^30080542 #^ 2004/2/5 

3 #31 (220^:^1 HH A oM ^#^-7fl(120^^1)^^ $#sl Js-^S ^ 

^iL D J-i: °l-g-*Hr ^ ^>H1 ¥ 7fl^ 3J£* o]^.^ « o >^^ £ 3( c ) 5.3(d) 

» 4M1*>711 ^"71 7fl^l ^if °l-g-«H 71^ Ai^Hr 

y o V ^^" 7l^O.S ^711^1 ^0.3. *>J1 ^-7flSl <2<J*V 

^ 71$ ^sj-oj 71$ ^^f-o.S.M) ol^ ^1^(220^711). £ 3(c)^r 3 

91 mi^f m 2 l- °l-§-*H 7l$ sj^ofl tfl^H , q.^^ m^i^s.^. ^(230^)^1^1 ofl 

olcf. ^-71 £ 3(c)4 mi 3f m2 ^ t^* *fl 71 3 3. °l-g-^r «<HH<2] 

o\] 5L 3(d) 21- £ol ^J^j m i 4 m 2 ^ 7^# ^T^S. *H s^l^s.^. £^H=. 

<50> zl ^4 a o v 71 £ 3(c)s q. tr 3( d )oflAi go]^ w><2}- ^ m 3 ( 1>2 ) ( m 4 ( 1>2 ) , m 5 (i, 2 ) 3 ^ 
iL7> 7^^rf. 

<51> #7} A>-g-7f ^^-^^7i A>-g-7>S] ^7> ^7> £ 3(e)^f = S. 

3 ^^.7]- A^Sl^ A}-g-7} Ellol^-(t= 40} 410) o) ^Al ^7>^>7fl ^ 

cf. ^<HH o>#^ A>-g-7> 3H1-(5L 40} 410)0^ 3.7II- #ol 7l «V^-§- £ 5(a)^^l 

£ 5(b)!- ^ssH ^Ml*>7il 4^-4 QA. 

<52>A>-g- 7 > Eflol-g-o^ T^^Tj^ #o]^ « 0 >^^ £^ J^^S] fl^l.^^ «o V ^ H^tt 

#3 ^>2}-*l-7^ q- 7>^^<?1 ° 0 ^>5|-^- 0.5.^ ol^o^^iq-. 5 5(a) ^ €$MeI ^ 

3^ £|*1 ^iL^l tflt!: °o^>5)-^ ^Al 0H0I4. t^s} ^3^1 ^it 32 #3°.^ 
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102TO0080542 #3 H4: 2004/2/5 

^.8.44:2. 7}^*}t&, 44^1 x 4^4 y 4X<>11 tfl4°l 3 wlB4 A 

<53> £ 5(b)^ £44 ^8 33 H oH> ^11 tfl# <#43N a] ^lojcf. i£^4 ^833 3 

o 

ill- 16 -f-^-^-S. ^V^^. 41^ 3JiL» 3605= (degree H tflsH 1£ #43. X4 

t ^9 wlH7> €A*M^> 4^ ^Ji* 360£oll tflsH 22. 5£ 4^3 <3*>3*«1-^ 4^ 3 
iLt &4471 31*H 4 wl^^ol .£.^-44. 444, ^-TV^- #o]^ 514. 

<54> #7l av- € ^4^ 1-^-^ 314 4-§-4«-£i £€■ <£jL£i*i 444*<M ^r*3 

€4. 

<55> Aj. 7 i a>-§-4 o]^4^^- £ i( b )i- 4^4711 7l#4^ 4^-4 £4. 4*1 7Ut ^ 

^s}n ##4£^- tr4. 4-&-47} 4^1* A^^, 4-& °d^7li- 

^^"(110^:^)4^1, #7l SS.^ 4§ <g #0.3.^3 ^#(1204 

?fl)M. #71 ^#4 3-33* $H4 -i^tr -f-^4^4 ^4 4^* 7l^ 4-g- 

4^1 Eflo]^ ^^(130^7^1)4^, ^4 C)lolEitillol^(730)o11 71 7-1^ -g-^- Efloj^-4 V}MZ} 

<q 0-44 ^c f ^4^ ^44^(1504711)^ ^r*m ^, 444 ^s.^ 444 -JiL Eflc >i 
1-^1 ^iL4 ^hlr ^060431)4^4, 4-8-7} 4^4*d* ^^^4. 

<56> ^y) 4-g-4 ^]^4^ofl^ 4-g-4^ cgAl- ^S. ^-711(110^:711 ) , 4^ 

47ll( 1204 Til), A>-g-7> t])o)M. ^ 4 Tjl (1304711)^ A>-g-7> ^4^4 Jg-<^ ^ * ^ 

<57> 5L 3(f)^ #71 444*^ 4X| ^014. £ 3 (f)^ ni> n2i ns> n4> n ^ <y>4^ ^ 

4 A>-g-7> Ei 4 > 7] ^3 47ll(12047ll)oflA^ S.^^^014 7V^t>4. 
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1020030080542 %;% °J7>: 2004/2/5 

A cM £ 3(fH ^^-g- 7\*}±= *]&<i\ £ 3(a)4 ^<y°14. £ 

3(g)^r £3(f)^ n^l ^£ sg^^ $^1*1 

n2(l). n3(l). n 4(l). n 5(1)* M-^Jl, S. 3(h)^r n^l tfl«fl^ ^ n2> n 3> n 4 , n 5 

<58> a o V 7] AV-g-^> o]A!4^o 1 lAi A o V 7 | Efl ol^- ^ #7fl(130#7ilH ^ £ A}-g-7} Efl o] ^~§- 

<59> o]Al Eflol^ f^v cflo)Ei tifl 01^(730)^ y] ^ i)]o]M. A\o]9\ -R-A}jE-fr ^ 

^ ^ #31 ( 150^31 )» £ 3(g) 1- #s«H £th 

<60> £ 3 (g)^ m# ^1-g-?!: <?i^ ElH-i-O} 7l^(£ 3(h))7> £l^ 7l$ 3Tj^ Eflol^-4- 

^ mx* ol-g-tb ^--s. tflol^-o^ 7 j§ ^ Eflo]^-^ 7l ^ 7> 3- £ 3(b ) A>ol^ ^-A>£ A^-fr 
q-E^uflcf. ^ 71^ sg^* f^o-}-^* "fl ^^1^ H o V ^°l °^l*Hr ^ ni(i)4 mi (1 ), 

112(1)^ ni2(i), n 3(1)4 H3(l) ^-^\^- n^i)^- m 4 (i) ^ 4^°14. , n 5 (i) 4 m 5(1) 

s.^# i- ^ sa^. °i4 ^ ^l^i ^>s^ ^3 ^ 71*1*1 #3. 9i±\ n 

0)M.O\ 3Tj^ Eflol^-3}- ^ Eflol^-O^ 7] - Sgl£ Eflol^- Afol^ Q] *1 *Hf" JL^ ^ ^ - 

<61> o]Al Efloj-g-ol 2.= 7l§ ^ Eflol^-oH cfl^ol C-flol E^tifl ol^(730)oll ElH^ £ 

^ 7l§ 3jn| Eflol^-^ tilil^H ^>£» ^o*}^ ^iL7> 
^^(160^711). 
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<62> AV 7 1 ^ Ol^ f^H ^71 ^-^1^ ^# ^711 (120^711) oil ^ 

*1£- 3^ 4^(110^^1)^1^ ^MI^Rr ^e-i^M #°§*°fl o]^ H ^ ^.o^^v ^ 

*1 5? #^HM ^#3*1 ^4H*r ^7] #c$6\) o^*V £-^,g- ^ # 

Til ( 150^711 )£} 711^^ #°l7l #7} <=Q^ tflol^-(£ 3(h))4 dlolE^lo] 

i(730Hl 7U>€ ^ 3M-&°IM <|J*l*Hr ^$2) ^o. ^ ^ ^ 

°11 ^ ^« 

<63> Aj. 7l ^^^9) wj-^^cH] cfltb *l-g-^> ^-SRr y o V ^°fl ^ ^1 5. 5(b)* # 

^J±°ll tfltl: Ti^ofl nj.^ ^e^t}. £ 5 (b)^| ^a] oflofl^ z}z3o) 22.5£^>1 

^ *)-%-SLx\ [-1,1]S *Vt}. o]Al Eflo]^-^ ^ J^^S} « 0 >^ ^ol O o] ^o_ > 15; 

0, 1^1 ^ ^ ^Hlr^l J^l^o} Hj-^o^ ^ ^ojg. <y^^cf. 

<64> a o v 7 ] f^)7^ ^^Hl cfltlr ^-§--2-^ ^# ^Kr ^^l ^ ^} <« £ 6(a)-fr ^S*} 
^ -i^^ 4-1-^- £ 6(a)2l ^-f^ 7l$ sjTgAj-o) 7}^£LsL ^-g-ofl cfl^ct] 

47flSl o|^^3L ^1-g-^.^l- i}=7f| ^tb ^^1 ^1°1^-. 5- 6(b)Tr 

71 *l-§-.2.*l- ^^1- cJ-stJ] « D V^^. £ 3 (b) o] m2(1)> m3(1)> m4(1)> m5(1) ^ 

nfl^ ^-§-^^1 ^o]cf. £ 6^ *|j 2 <3^(620H1 m 3( i) ^ ^HJ^£- 

4 y^^l 21-S^^l -4°1H +4?M ^-g-^.^1- ^^1- 7^H, 3 <3^(630H ^r*Kr 

m2(l). m 5(1 ) ^-^^^r -7°\)*\ +7V}*\ ^-g-^.^1- 7>^lcf. ^-71 ^-g-^.*> <^1 ^ 

<65> o]^l av 7 ] ^s. ^o. oi^i ^-^(7 00 )o| tg^e} al-^-g- £ 7(a)* ^13^ ?M 

s]-^ 4^-4 ^"4. -£ 7(a)^ 7^ ^1^ o]A] (700)^1 *V=^H ^^ol^-. 71--^ ^1^- o] 
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3 3-313 #3" cfl^B]Hflol^(730)ofl^ gigg f-^- Eflol^-o] T^l-sH oi 

<=f. ^ <^13 3-31(700)71- -^-^51^ 3-71 ^olEiHflol^Cyso)^ -s.^ ^-§-7>3 

^ Eflol^ A>^cfl ^a}*] ^-AVSH PCI 7l-^(710 n )3-3 «l3f) £^(717)ofl 

^3€tf. 3^(710)^ ^33 pci ^(710 n )S ^3^4. 7(b)3 ^oflA^ 

1024^3 Af-g-x} Eflol^-ol PCI ^c( 710n) oi| ^3 €4. PCI 7>^(710 n )«^l 

^ A\$-z\ Eflol^-ol ^^£l^, zj-zj-sj PCI 7}ri(710 n HH 1024^3 ^ Ellol^-ofl cfl*} 

^ 7H V -R-^-tr ^is. 3^}^ 3"^ 103* ^tr^f. PCI f}ZL<=)}*] ^ 3-^ 103°ll 

^3-31 el 3-31 (720 ^ 3-^1 103 3 *jjl^> s.^-^ 3-71 ^si 

9X^. l^ofl ^1^- o]3 3-31(700)011 ^7>ol #7>^# nfl ofl ^ - 7 > 

£ ^ofl ^ p CI ^c (710n )n]-o. A 7 |. s ^SjAl#o} ^>ol7> ^§71^1 

1 

7>^^>4. 

<66> a o v 7 ] ^1°. o]M PCI 7|.^ (710n)1 . £ 7(b)* 3-#*f 1 S z>r}-. £ 7(b)^ *l-£- 

PCI 7>J=(710 n )l- M-El-W. *l£r ^ PCI 7>^.(710 n )^ *l-g- <?]*1 *}=^1H Sl-(715) ( 
til si 2.1:(717), a>ola. S gEfei (microcontroller, 711) zleJ\jl PCI tiH^el 
(control ler,713)S ^3^4. <tl3 *r^3H Sl"(715)^: 3^(150^711)^- ^*$tr4. *\ 

31 5L^(717Hl^r i?HH Ajt^v ^oj- r-HolE^lol : A 1 (730)o.s.^-Ei cf^^ -s. ^o] 

«.= ol ^ o] olcl-. n>ol3S. ^Hl-ei S-l-(711)^r 2.1-(717H ^ 3"€ ^ *IM# 

ofl tfltr ^Ji*r ^H^* 33U60^1)*>4. PCI ^E^o]^^ PC I ^Hfsi (713)7> 
#3-*>*l PCI fiB#£K713) &°1 p>ol M ^!Hl-e-l(713)7> 3"3-^ ^£ ^cf. 
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<67> M. ^ofl ^jg. o]Al H 0 Vtf_g- cr*V ^E^ ^ -g- ^ ^TT ^^7} ^ 

81 9X$r cflolE]7> ^#3^ 2.€- 7l^#*l* i^t^h 

^ 9lxr 7]^-nfl^oj ofls.^. ROM, RAM, CD-ROM, 7>7l *}IL ^}^EL, #5.2} t]^3-, # 

5fl4=l ^S.El, # tflolEf 7^V^l^ol ^o.^, SEt!: <?l^.g- ^-t!" ^ 

Sm. ^ofl ^tb €-H # clM^^S. QSr ^ ROM, RAM, 

CD-ROM, *}7) Eflols > §}2E. x^^h, cli3, #efl4i *HS.e) , % xj^x}^ 

<68> a o V^*V A|rg ^ ^Tgofl 7 fl A] M}-t^ ^ *Kr ?A °1 ^>M^, ^ 

°1 71^^-O>o^ ^A o >o] ^Al-g- 7 fAl T^HlTfl^ SH^-M ^3 ^ 

[^21 JL31-] 

<69> 0^0^ Aj^*V y>^. ^-ol, i^ofl ^1^- o]Al aj-^ ^ ^ ^ ofl tc)-3 i£ ( 

^ ^ 7)f>}^ o]^-^c^ ^JL Aj-g-7}°] ^ofl 7^ ^#-gr A^-*>*1 Q3L 

#°o V t-HolE^yflolA-s. ^o. .g^cq nflS-elS. ^ 7>^*>^ ( ^ ^>7ll A>-g-^f^- o]Al ^- ^ ol 
* ^ ol-^E]-, 7l^>«|-^ sflAl ^ ^t^El7l^* ol-g-^-O.^ AjAl7_> A>-g-7> ^ ^Afl 

°1 7Hf*Ml ^Cf. 
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(a) ^SVul*} «}*=• ^llAV-g-^^ ^^-^Aj-^Ai n7fl(n^- 3*r)3 ^#*> 
^ JHJ^lr^H 7l§^o.5. 4i^*}jl M-t^^I 

^€ ^S.^ iH^Rr 7]^^ ^S\-Wr 7} 3±sL <g<H*lfe a o > 7 ] ^ 

(b) ^1^*>^> ^l27>>-g-A>^ xl^cg^oflAi m 7fl(m^ ^#S> 

— ^€ ^3 3 3 Z^E^ 5)^1^ iH^Rr 71^21 ^S^-S 7]BLS. £^1^ <#7] *fl2 

^*8#o.3.*| -ft-A^JS.*} ^cf^ ^*Kr ^711 5L^-*Rr ^-i: ^r^SLS. 0>}±r ^^^^r 
°l-g-^ *l-g- <^ y o V ^ . 
2] 

(al) #7l *VM-^ 3-31 3* €3-2.5. ^ ^1171^^^^- 4i^*Rr #711; 
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(a2) A oM ^ll7l§^^^Hl^i ^^1-21 ^2}- £ If-sfc *3 

(a3) #7l (al)^*l (a2)^7fl» z}- s.^^^ ^*JLiIL *Vfe ^l^zjn^ a}^H q. 
^83M cfl^H #4*Hr #3l;» S^Rr *>fe <>l-£-tt 

4] 

(a4) #7l ^8 3^ ^ 7fl2l ^^*H ¥ ^$Sr €3 

Sl-Jl ^71 7l^^S ^ ^l27l^3Tjig^- Aj^^ cfTfl; 

(a5) -8-71 *)l27l^ia#ofl>H uM*l ^^«r^l fl^^ ^ £ #^-« S#*Rr ^ 

(a6) #7l (a4) ifl*l (a5)^r^» 3.€r ^83*3 *}4*Rr ^7))^ 3 

i^Rr 3* ^8-2-S *>^r ^83# °l-g-$ a o^. 
5] 

^14%H1 9l°]*\, ^7) (a4)^7^1^ 

^71 IK 1 *^ ¥ 7fl^ ^-^^-g- *13*H ¥ ^8 3 #3 7l^» HIS. *}<^ #71 

*U27l§^^ ^^Rr #31 J* Dl £^Rr ^%°-3. ol-g-*V ol# 
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6] 

^ ^-i- ^8-2-3. sfr ^HJ^ <^l-§-^!: 
7] 

(b2) ^-71 *fl27l$^#^MH M-nl^l ^3^1-sl ^ g #^-» i^*>^ ^ 

-?-*H ^-71 ^l2AV-8-^Efloi^ #t]1; ^ 

(b3) ^-71 (bl)ifl^l (b2)#7jl* A %-%S>.?L ^}37}^i^ <d^§*H M" 

8] 

A oM (b)#31fe 

(b4) ^-7) ^ 7fl^ s-^-g- #^*H ^ 31 tt ^ 

^71 7l§^o.S. ^I47l§3§ig^. #3]; 

(b5) #71 ^H^sjigAj-oflA] q-oixl s-^s-o) ^*1 av^t £ ^i=. 

(b6) #7l (b4) vfl*] (b5)#3l« S.-E- ^-3)3*3 #4*>^ #31;!- c-j 
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9] 

^18%H1 &<>1>H, #7] (b4)#7il^ 
10] 

^71 ^^1 ^ «o V ^* €3 £.3.^3 ^ T^Sf #3 ^S^H £<H*1 

11] 

(bl) #71 *fl3^1 ^l47l§sj^£l 7}^°-sL z]-z^ t)-=. ti>^#-§- 7}x\±t 

(b2) #7] <$t\1% ^^Hl n|a 7>^^11- ^e) f-JlS*] #7l ^-^^^ tg-^ofl 
^^Vfe #7fl;» S#*H=- ?A^r ^^SLsL ^ ^-^^-i- ol-g-^V o]ai « 0 >^ _ 

[3^8" 12] 

(b3) #71 ^llC-flolE^lol^y-E^ ^!Al-g.^>Eflol^ SH- ol#o) _g.A><£ 

nfl^Hl ±^2] A}-g-*> + nja ^-AV^c^ ^^Hr ^1; 
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(b5) #7l (b4)^^oflAi Aj^jg ^cJ-^oflA^ -frA}5L7\ ^ ^*>^- 

13] 

A oM ^fllAV-g-Al-Eflol^ C-HojE-ltiflol^; 

7>S] ^l^o^a-^. ^*Kr 3* ^ *m °j-g-eV ol^l 

14] 
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151 

X]13*cHl &°H, XU SE^- Xl2^J±^#-*jMr 

H.€- tfl*v«^ *vq-sl 443 *>fe Xll7l$^# ^^*>JL, ^-71 

*1. 

[^"^ 16] 

*fil3*«11 5a<H^i, ^71 xU sb^ X^iL^t^Rr 

^S- #7} *}-g-^ 7l^O.S ^ ^|27l^^^- Aj^^TlM- A o V 7l ^ 7]E|* 

3J-g- ^ £.3. <5>^ ©l-g-tb Si*} 
[3^8" 17] 

Xll5%> Xll6^ tb iHl #71 ^^iL^ 

A o V 7l ^ « 0 >^ ^ 0.3.^3 TlElSf ^ 0. S ^Sj-^ £<H*1 

^-°sL ^ ^33* oi-g-tb 
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IQtt 18] 

*Hi4^Hl 3X°]*\, #?1 3^-3=- 

°l#£l 1=r ^ ^ cfl*H 7>^*l7> *j-g-^ i^fl* #7l ^3 3 

^^2] ^o\) ^ Z] -g-^.^# * #71 o^Jf^ ^*Hr ^-i; ^ O.S *}^r 

mo]^^- ol-g-*V *l-g. OlAl ^ 

19] 

<*) #71 ^^#^1^ ^^-i: 7l^^O.S ^^JI M-^^l #71 7l§* 

AS- Z^-JE^ $\*\X\^ I^^Rr 7l^>*H ^2}-!- 7l^S # 7 ] 

A}-g-^ ^1°^^ £ ^Kr ^]l^>-g-^>^o]^ * c-llolE^lolis).^ ^-#31; ^ 

(b) <?1^>ZL7.> ^ ^2A>^>o^ ^-g-^c^ n7fl^ ^8 3^ ^#*}c*| #7l 
^ Z^nV-f- 3^1^ 7l^K^ 71^5. <*<>|;^ AT-7] ^A^}- °1 

it S.W^ *\]2A}-%-x}n°}^ ^*}<^, #71 ^lA>-8-*>*Ml-3|- ^^f-o.^ -fr 

7|^l^ll. 
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1 28 (x sm.y Sfa) 
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